SUMMARY An anatomical taxonomy for neovascular proliferation of the optic nerve head in patients with proliferative diabetic retinopathy is presented. The technique consists in comparing (A) number of involved quadrants, (B) calibre of vessels, (C) neovascular density, (D) neovascular area, (E) plane of proliferation, and (F) fluorescein angiographic findings. A similar taxonomy is used to describe fibrous tissue proliferation at the disc. With these criteria a series of standard photographs have been utilised in a numerical grading system. This system has proved useful in documenting the natural history and response to photocoagulation therapy for diabetic disc neovascularisation.
Diabetic retinopathy is often associated with a neovascular proliferation at the optic nerve head. This growth may be primarily vascular or fibrous or contain significant elements of both simultaneously. Previous methods of classifying these changes were incorporated in the Airlie House System1 as well as others.2-7 Our more detailed classification of disc neovascularisation has facilitated its more precise documentation.
Material and Methods
All the patients with proliferative diabetic retinopathy seen in our laboratory had colour stereoscopic photographs taken of the optic disc. A Zeiss fundus camera and Kodachrome 25 colour film were used. Fluorescein angiography of the optic disc was also performed on each eye.
Disc proliferation was defined as any vascular or fibrous tissue emanating from the optic nerve head or located within 1 disc diameter of the disc margin. The vascular and fibrous elements were evaluated separately. Arbitrary criteria for a scale of relative importance were established. In this manner a scoring method was created to grade the prolifera-tion in regard to the separate neovascular and fibrous changes.
The disc neovascularisation (NVD) was reported according to the following parameters:
A. The number of quadrants (1-4) of the optic disc in which neovascularisation could be identified (Figs. la-d) .
B (Figs. 4a-c) .
The parameters examined were quite dissimilar, and the stage number associated with each parameter could not be used to interrelate the findings, since they measured different criteria. For this reason the above listed parameters A-F were given certain scores according to our previous observations since 1960 on the natural history of approximately 600 patients with NVD that were not treated. We had concluded that the most important clinical parameters were the plane of proliferation and the total area of proliferation (parameters D and E in our list), since these were the key findings associated with vitreous haemorrhage, fibrosis, and traction retinal detachment. The higher the number of points the more advanced is the disc neovascularisation.
According to this scheme four standard photographs Grading classification for the fibrous proliferation at the disc (FPD) was separately determined, and was based on 3 parameters:
A. The area of proliferation, with I-IV stages, as described for NVD area of proliferation.
B. Plane of proliferation, with I-III stages, as described for NVD plane of proliferation.
C. The points of each parameter were added up by the clinician to a point score for FPD overall grading: The higher the number of points, the more advanced is the disc fibrous proliferation.
According to this, the following 4 standard photographs for an overall FPD grading were established, so that any examined disc fibrous proliferation may be graded either by the point system or by comparing it to the overall grade standard photograph it most closely resembles (Fig. 6 ).
Discussion
Patients with neovascularisation emanating from the disc have a poor visual prognosis, and there is a high incidence of vitreous haemorrhage as well as fibrous proliferation and traction retinal detachment.
Any grading system for proliferation at the optic disc is arbitrary and based upon various considerations embedded in the author's clinical judgment as being relatively more significant. Most morphological descriptions of optic nerve head proliferation have been based on the general appearance of the disc, with the observer noting whether it was 'worse' or 'better' with time. A more systematic classification was laid by Kohner et al,3 and it incorporated morphological as well as some quantitative para-Figs. 5a-d Overall grading of disc neovascularisation: 5a. Grade I neovascularisation of the disc. 5b. Grade 2 neovascularisation of the disc. 5c. Grade 3 neovascularisation of the disc. 5d. Grade 4 neovascularisation of the disc. meters. It has later been used by the British Multicentre Photocoagulation Trial Group.8 However, this system also had limitations, some of them expressed by the authors themselves: (1) Perceptible alterations in neovascularisation occur, without change in grade. (2) Density of new vessels is not graded. (3) A distinction between NVD and FPD was not used in that classification. Instead, when fibrous proliferation occurred, the NVD grading by that system was 'frozen'; NVD grading remained, therefore, almost unchanged, and the significance of moving from primarily neovascular proliferation to primarily fibrous proliferation could not be assessed. (4) The total area of NVD and FPD and the plane of proliferation could not be incorporated in the grading system, since stereophotography was originally not used. (5) offibrous proliferation present at the disc: 6a. Grade I fibrous proliferation at the disc (also stands for density stage I of FDP). 6b. Grade 2 fibrous proliferation at the disc (also stands for density stage II of FPD). 6c. Grade 3 fibrous proliferation at the disc. 6d. Grade 4 fibrous proliferation at the disc (also stands for density stage III of FPD). retina and traction retinal detachment. We often see that disc new vessels are replaced by fibrotic tissue, and the present taxonomy can follow the reciprocity between these 2 forms of disc proliferation.
By this taxonomy the variations in a particular disc can be followed for a time period without using general terms such as 'progression' or 'improvement', by recording the scores for the examined parameters. This taxonomy may permit a better understanding of follow-up of the natural history and results of treatment of disc proliferation in terms that can be used at different clinical centres by different examiners, and may serve until another classification is introduced according to future new knowledge.
Visual acuity was not incorporated in establishing this grading system. The visual acuity is undoubtedly the criterion by which the patient judges the changes of this disease and response to treatment. Nevertheless, there are so many other factors involved in determining visual acuity, such as macular oedema and degree of vitreous haemorrhage-and quite often vision at a certain time can be good in the presence of severe disc pathology and vice versathat using visual acuity in the grading system would create an additional unnecessary bias in interpreting the status of the optic nerve head. 
